the following are stated:
(1) All patients at the initiation of dialysis regardless of symptoms require assessment for cardiovascular disease as well as screening for both traditional and non-traditional cardiovascular risk factors. (2) ''Automatic'' CAD evaluation with stress imaging is currently not recommended for all dialysis patients. (3) Stress imaging is appropriate in selected high-risk dialysis patients for risk stratification even in patients who are not renal transplant candidates (high-risk defined as Framingham risk score of [20%).
Several aspects that are unique to ESRD make risk stratification challenging. 4 First, this is a high-risk cohort and further risk discrimination (establishing incremental value over baseline risk) in such a cohort with high pretest likelihood is always challenging. Second, endothelial dysfunction, left ventricular hypertrophy (LVH), and volume and pressure overload likely affect the performance of established imaging modalities in quantification of disease burden as well as subsequent prognostication. An inability to exercise attributed to multiple comorbidities limits access to the most extensively validated prognostic information which is total exercise capacity; hence, necessitating use of pharmacological agents, which may be suboptimal in ESRD patients due to an incomplete vasodilator response because of significant endothelial dysfunction. The presence of severe LVH also masks the presence of small defects due to limited spatial resolution of myocardial perfusion imaging (MPI). Similarly, dobutamine stress echo (DSE) is limited by significant false negative rates related to limitations with the use of dobutamine and lower sensitivity to detect wall motion abnormalities in severe LVH. This hypertensive response also compromises diagnostic utility secondary to transient LV dysfunction and wall motion abnormality in the absence of CAD. Despite the limitations associated with each form of pharmacologic stress testing, DSE and SPECT remain valuable techniques for diagnosis and effective risk stratification of patients with CKD. A large pool of evidence has been generated over the years that validate the value of noninvasive risk stratification in this population. 4 In the current issue of JNC, Kim et al 5 present the results of a well-designed single center prospective study from Korea. Using clinical and echo parameters, 215 patients at the start of dialysis were categorized into low risk and high clinical risk. High-risk patients were further ''screened'' using MPI. During an average follow-up of 4 years, 31% in the high-risk group and 4% in the low-risk group had cardiac events. The overall rate of cardiac events per person-year of follow-up was 15% in the high-risk group with perfusion defects, 4.5% in the high-risk group without perfusion defects, and 1.2% in the low-risk group. On multivariable analysis, DM, perfusion defect, and left ventricular ejection fraction (LVEF) were independent predictors of adverse events. The presence of perfusion defects effectively characterized as high-risk patients; those with perfusion defects had a 3.3-fold higher risk of events compared to those without defects. The authors further demonstrated the ''incremental'' value of MPI ''screening'' in highrisk patients by demonstrating a significant increase in global chi-square score with the addition of MPI data to the baseline ? echo model. Similarly, on receiver operator curve analysis, a significant increase in the C-Statistic was demonstrated with the addition of MPI in comparison to base line alone and baseline ? echo model.
Baseline risk stratification using clinical variables is very effective, even in a high-risk cohort such as this. Patients with a normal LVEF, \2 risk factors and no history of long-term diabetes, as demonstrated in this study, identifies a low-risk group with a very low event rate (1.2% cardiac event rate per person year of followup) which probably does not need further testing unless clinically indicated. For those categorized as ''high risk'' on the initial screen, further effective discrimination is provided by MPI data. This is in keeping with the most recent criteria of appropriate use. 6 Earlier studies have established the prognostic value of MPI in patients with ESRD. 4 A meta-analysis by Rabbat et al evaluated the prognostic utility of stress MPI for predicting MI and cardiac death in patients with ESRD assessed for kidney or kidney-pancreas transplantation. 7 The authors included 12 studies, 8 of which evaluated thallium scintigraphy and 4 evaluated DSE. They demonstrated that patients with evidence of inducible ischemia had a sixfold risk of MI and a fourfold risk of cardiac death, whereas fixed defects were only predictive of cardiac death (RR 4.7) and not MI. Multiple studies subsequent to this meta-analysis have been published that have established the prognostic utility of MPI in ESRD patients. 4 Venkataraman et al 8 showed that the larger the defect size on vasodilator stress MPI, the worse the prognosis for patients on hemodialysis. Perfusion defects on MPI provided better prognostication compared to the severity of angiographic coronary stenosis. In multivariate analysis, abnormal MPI (low LVEF or abnormal perfusion) and diabetes alone were independent predictors of death, whereas number of narrowed arteries on coronary angiography was not as predictive. 8 Although patients who received only medical treatment appeared to have a higher rate of cardiac events, revascularization therapy did not improve the cardiac eventfree survival rate. This finding must be interpreted with caution as this was a small sample size, non-randomized and extent of revascularization (complete vs. incomplete) was not reported. Furthermore, 36% patients with reversible perfusion defects did not undergo diagnostic catheterization. Along the same line, medical therapy was suboptimal with \60% patients being on aspirin, beta blockers, and statin. There remains clinical equipoise regarding medical management or invasive strategy for patients with ESRD and perfusion abnormalities. Additionally, whether repeat stress testing should be performed in patients with ESRD, especially those with normal MPI, remains to be seen.
Most clinical trials have by convention excluded patients with CKD and more importantly patients with ESRD. Prospective well-designed multicenter trials are urgently needed to examine the evaluation and management strategies for cardiovascular risk in dialysis patients.
